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YtLy}q^5aR 1^ (|3iigg:pa3€)S >feG6/5K(Q 

ie^3Tfl|lliA3il<?>lnS|(c) 

"16^313 3ig a^3iKf£n£i|(l3 

Ya ffi^H^aafe I6(cl) 

Ue^3l43MhLgj(Q 



OV 







CJJt 



40mm LJ (_yjL4i!l JlajJI •> ; ' -^j t (*3Ti-^^ aHjIj JlsLj Jj^jjj ^ i^\si aji^Ij^ ^jlLiI ^^^ 

27mm LJ (_yjL4i!l Jl»_lII ^ y^Ji^ A^cltf Jj^jjj (j-a lO AjjIJj 4jlLi1 ^^^ 

Lj^ (■y,':,^ ^y '^uuA^ 80mm ( H ) ^Lijjlj 1 50mm ( W) ^^j^ ^UjL cj^U^a^ cjLMtl ^^^y J^^ 

jijjjil (_)IiLa^ (_yiaji-<5 9mm 
^y ^mii^j 80mm ( H ) ^UjjIj 1 50mm ( W) o^j^ ^l^uL ^^] t-ib.^ t-iL cjLMtl ^j^y J^ii 

Jijjjil (_)IiLa^ (_ylaJi-<5 9mm <-£.L<a.i-u (-.i.-iTo^- 
. 4_ijjil_(JLI ^Lftj^l (-.i-i-riL^. (_yaL2ji^ 4jvjJl!I (Jj£^j^ jLL>o 

( 4JL>JI ^Jui ^j-L/jLjJLI ) 4_UJ<1_L<3 )«_lA^>iJ 4_2jij^ jL1>0 



OA 







^udM J jjSkttj J ^i^i 






G.S. PROFILE 100/65 mm. DETAILED SECTIONS 

FOR TURN S, TILT OR TURN WINDOWS 

WITH/WITHOUT FIXED PARTS 




WIDTH 



1^ ^ i^^iLaLi 4xil^ ul^LJil 



ELEVATION 



^LijH Jji (.Jiity^ sSLii tjjj yjjj 

. 1^1 j_4Jlj .L^j_JI 4_l.jLc 



^ /]! fe 



LJJ 



® © ® 

1o I rial fel 



® 



® 



© 



® ® 





," 


•- 

J 


T 
1 


5, 


J • 

1 



EUEH 



® 



® 




VERTICAL SECTION 




® ® 




HORIZONTAL SECTION 



® ® 



OH 







^udM J jjSkttj J ^i^i 






(t )J««Jll%)i> 

. 4_uji1_LII jLftJ 2 I (■-l-l.r:L>. i_yaJaj^ 4JVjJL!I (Jj^^JjJ jLIL>0 

( 4JL>JI aJJb ^ (j-u-L^xJI ) 4_ujil_La )«_L4.:>iJ 4_2jij^ jLli>o 

ljIj-oJI liLjLjUlj Uj-^ 

G.S. PROFILES 120/84.35 & 120/42 mm. DETAILED 
SECTIONS FOR SLIDING WINDOWS & DOORS 



m 



4 






ELEVATION 



it' ; -" ^-IJ-C 



^.^1^3 



I n. n 



® 







v.. 



® 



® 



® 



® 





HOKIZONTAL SECTION 






^UdM J ij^Aij f>^fJi\ 












(V) jJ>i 



1^ 




AjJijji uJI 4__JJ^I A_^3lUII 



■t^'iffln ll II ijiT llq .t^'inll p iln'il l iinln II niiirrr f|nltg^ 



1 



juiwjjjti<^jji^i 



7- '^ '>'^ 



■£^ 







^UdM j ij^Aij f>^fJi\ 






4dLjLX)ldJb>VI 



Tg-jj-i^l !2Jb-jil(«Ml 



-->jA,-^1l '"'Ijl -^^j ''j ^"^ 1^^^ ' '^; *"'^^ ■ o'^^^^' 



iL^I JtielLjil J 4_»jjjLji^I jtjjl*^! 3j.^jvl (_5JLc. (-_xJLLaJI L^jJuj (j] : ^IJLAVI 



/A- 4,,„m3jIjl^I jLSjI JI ^LLJI J^^ j|{ u^UiyVI;^^Ittb« 



4 '^-s- 



^-: SjlOAll^^lAUjOliJ^^^mtji^l 



J ^jLLa^ (j-<3 Aji^Jlj ^Jlc j (J-c-C cliVjLLaj (JliLLij J '"'I '^^^ (j^ ^JlaL^iILa r-L^ ^-^JJ • ^^^LtlU' yjLtt/^l 



(_) L<^£2.<l/3 



.Lfcji(jL£.t J L^jLiiLfiuj ^=^iij-ii]l ci!VT(_^ L^jjOJl : 3jlJL*JluLllaI« 



lY 







^d^l 



.^^jLcIlJI (_)iajuj (_yii2JI (JIjLJLccj CjI^Ij^VI <_jLtxLVj <— iLvLi.rj.U <_j Lijire.=3 

(j-LJ <Lt3 4_<jlljjJI pj^J ^ <^-v ^ ♦ ♦ ^ fijLVjJI aJJt (jalJJ JlJ 4JLII <JJjil^ ^Tu-l-r^a 4_<jjljjJI Jtjjjiu ^jlCu L*^ La I 

i^ylc I ^"^j; '-^" ftCLia ;_^j_kil!l ?.j.j>JLj 4_»<aL>JI *.ljj>. 2I (_yJ^>- 3 JljvjJI (J^L^3 (JjijjJlj {«Iu J (_yJL«jL!l (j^ '" "^J. '^"' 



^r 







(JLiLL^jLII (_(-Uj3 («Iu I n^'"' (_^jj>'^l J 4_Lt=3L<iJJ j^ ^,0 jj.c (Jjflj V cIsLL^jULI iJ\j JlcLuJI ^jj*^— -j •»■_■ A.^tl 

- : ^piijiaj (_Hjy 4- 

.)«^jJll ^ L^jj^3_pJ I Jla^-cj lJijJljlIJI 4_jjJl«JII <ji!l?.LtijVI a.l.<±2 (_jII LJLjijt ^3 (j.^j 'di^ I ^*j -r^ ■ 

^_yic j«_txLa (_>^3 ;_gjllj>0 ti^JJSO i ^l.u.3 (J.^3 ^ r-LUJVI (J-l.rAl.rjJ (_r-i.rj.'>> <j3j-<5 '"" ^J^'~'' ^ ^ '-'-* UJ-^^^J 

(J-qALL! 4_a.cjL^ L^^jJI ijjui (jj^"*"' o'^ S-'-^?^ Ml ^-— • "'^ J LJIjlal t_tj-ul_ij l^^j ^ ^j^j^xj a 1 ^<- VI Ltiajl 

.(jLtia^Lj (JjjLSj 3)_Ljt^=3 u'jj' 
7-l_^^l jLa ^Jb^ia fijJl (jjjJelll (jL^ 4jLv I§_ J 4_i_^jJI (J.C. IJlaaj l^Ljv jL^i^ I^ aL>JI Jlljil Lkjiv c^^^soj 

S (J.«JtJI )«.SIj.<5 ^ cIsLL^sULI (_tjjj3 (*Iu ' ^j^~' :(_)." 



M 






^UAia^ ij^Ai^ fi^fJi) 






■> jA i^tl ->-aj 




(_^jJaj| L^-Lo (JIjLvjJlj 4_ii3LLaJLl ^jLLaJLI ^Ji_ii (_yjGj c 4_jJL4JlIi (jaulL aLlSJlI JaLLaJll ^j^ A^j_La^ ajLJeTn-uJ JiSj 



. I ^,,,1,1 



L^laj 




tiisLLm (^ A^^pa^ y (j*^(5i 



no 






^UAia^ ij^Ai^ fi^fJi) 






^UAai\ uLokOA 




L-ijjLs&IlJI CjLu:a-5-<ij (^jL-u-jJI J ^t-L^J \ J (JjulII L^-t-*! j»c_LiLuaJI CjLu:a-2-<i ^j-c JujLftJI cdLofc 




j»uji (j^iiid 1 j£=-i 



fijS fi^LjjJ ^Jb^la pljjij 3jij)j_a (_y4j 'rii^ (J-*^ '-^ '-^-'-^J /'-IjJ^I LfJLc< 



^ (, ( ( (^'^- C 







ju-ai jj tj-^^'"' 2 J^=-ii 



11 






^UAia^ ij^Ai^ fi^fJi) 











.AjisLC.^! ^^^" (_pJI Ajpl jJI '"'I -^^11 Liajf dJLjji 




j.5ljjJI ^_,^ii«1 4 j£=-i 



IV 






^UAia^ ij^Ai^ fi^fJi) 






jl 3j_<jijJI aLsJlI (_^Ijj>JI j-i^^ell] aJlJcTli-uJ Jl£j i_3lj.>JI tf Ji_ii cjS 3 jLijJ j 3 jL>JI (_^I^.>JI (j'^-aOj AjLJeTn-uJj 




iu^aiuai .1>.VI (^ s-Li^u 1 5 j£=^ 




4j>ib ^1^=. ijl-S 1 6 J£=ui 



ajjjIjJI (^Ij^I (_ylaJ 4_Li=3L5j 



3 T^lJlOjU^] CJz \ ^■^« ' ^JlC ^(J-U 



lA 






^UAia^ ij^Ai^ fi^fJi) 











.( B ) ^i^UU ^\ n,,A \ J ( A ) ^j\j^\ ^U]l ^Liil J ^.'i. tl o^^ 







IH 






^UAia^ ij^Ai^ fi^fJi) 







(_JLSJI (_jLa J_LC (_yjj>ijl Aji^lj J_UJU ^^-^ ^ ' J (_yjj>jl Aji^lj ^ ;_gjjL«Jlj (_yLixxJI (_JLSJI ^j-<5 (_>=3 {«.=J.»LJJi^ 






IL Jl n 

r 

^ L V 



1^, A 



/ V 



r^ r^ p>, rvi rvi 



l> lb k 



1 J 1 J j 

■v^ (0= <r^ r^ 



> 

rX ,Ayi rVl 



ii 



5 



^1 1] 



i-O. 



«> «! 




(_yiiu^l J l^J^l ^ ^ Ji, J^— tU CjLuL^I^I j^JiUJ JjJL^I 9 J *^ f % 



( (_yJ.>iJI '"'I jl -1^ (J-i.iAi.uJ 4_ijilj.J '-r'-?^J cy'-*^ ^ 



:4jJLi!I jjjs^I jLlI^VI (>Lftj Jti-L (jf 4jlf 



u LLiSU 1 3^L^ J jdft^ 3j^ '^^ 

r-LuaJI 4_Li=3La (_yic La 4_lL«ju *. JljJI (J.aL»JI JiJ^ LaJiic. 

«ia.2JI u^l_^ ijuo JlsLjJI (D 
.4.SjLi.aJI (Jl! LJlaJLl I (j-a (_ya.SJI Ljl-flJ ^'ji \CI 
(JjLj VjI I ^"jjj" J (.liWI ^LTe-iTuJ ^tJ 
S /_l.>jl (JliLLj^jLa ^_ (_j_>jl Ajiai \_! f'^^— ■-*•"'' f«Iu ' ^J^~' 'i_yj 
S L^jjl aS «_a (_1j>JI tljLjjLcc ^j-^* ' (4-t^j' •(_)-" 
S 4_Li=3m (J-L^-iTuj (Jj.2 <Lj jaLmJI (_yJi-J-y e5'-^' *-'j^'^' ^ "O-" 






^UAia^ ij^Ai^ fi^fJi) 







4^1 






(_^L]*^| , U ; , :^"j 4_t>.jUJI (^L]*^l jiJlajj i1-j^ J-**^' '-^'-^ Jj^=^ 

JljLiJI (_yic I ^J,''-^ (JJ=LJ«J (jjIjlII ^■^« ' tiJLL^a (J-cJtJI ^ «U'ai ^-Juia^ Lr^ Cr'-*-''^ (J-*-*-!' ^AlaS ^-jJLiL^ J-cHaj 
4- jLji ^L^i ^L^jvVI \JJt ij^=iJ^ A^yyii (jlsjJLJj aUd! I'.j^^tl (^LjVl jL2 (J.*aJI ^jtlal (_^jv Jiic 




20 j£=^ 

jj-SiiJI ' '^ J A , ^ ^^ 4.cj.*jjtA <Lj (JJlUI < ^1" f if^LjJI (j^ T^ cA^ (J-*^ J-Lc Lrcjis I J j_uJl1] I I Jofc jJljji^ Lei 



v^ 






^UAia^ ij^Ai^ fi^fJi) 







(^iyn*) ^-J^ 






Q O ^ Q^ O 



-il y-j"- — • 





^'^y 



■\^ ♦«.--2.» 



^1 ^^ ^^ycJ^ ^*kaH j^*j 



Y\ J£=^ 



4iL>iJI (jyic (_yj.>iil) <JjLS-*JJ I (JjLiIuJI 4jLLi£ (__)i3j.^ L^ '^'ij-i lP^ 4_i.i.u-L! I (jaulLl (_yjj>ijl 4_ajLS^ jljj3j 

I^ 4_La j_iii^ij j_i=i? jj^^j (Jj^l ^JLkJI I^ (^LJ^I . UI « '^''jj ^LLaHijil jf Jlj>o (JjuiiJI 4jlLi2 t^y-uiA ij\c 




^^^1 piaA\ kJ}} 4:lil ^-^ > ^^ ■*^J^ ^l-* 

22 j£=.^ 



^fa_<ji >jl x_o I ^j^"^ J-Lc c^m Ajjj ^- (jj.i3L>JI )_uJl1II /»- )_iIuI :(_)-u 



vr 






^UAia^ ij^Ai^ fi^fJi) 






J- 



. (JJuIuJI ^jLla^ tJ^^*-*-* p3^ (^ 




^1 rtjjijj i-iloJ' sbilj ^' Jfli ^.Ji^ 
23 j£=^ 




^ <liJjJl «bd 



Yi J£=^ 



vr 






^UAia^ ij^Ai^ fi^fJi) 







Ljjjull ?-iyVlj ij\-iju^2\i (_yjaJL! (_yl>.l jJI jia^l ' ^ --^^t (_^^Vl Jl^I jj-^=^j 



: LJllJI ^La^UJI 



. ( fi^La J^t Jjl Jl:>JI j;y5 

7-ljJ^I t3j-*^ c^i -iL^' (^-=*^' lS-^^ ^~^-i^ I I J I U 1 1 j_ylj>J| jJa^ ' ^ '^'' jl JlLo (_yic. ^JiiiLaLAi! tilljij cj-j^Cmj-a 

. (_y!i.>JI x-tisj^ Jilc 4_jJJl«JL| 

. a\ I nil (j^ LjJ^iw LcrAa I TU^-lm]] ;jj^— ■_' ^jl "-j-l-^fiJ (Y 



fi^Ljj ^IjijJ (JJlIIj ( 







^^^yij>JI jiic L^Lclj-o (-.LvljJI (jLiljLirLcVI L<5 :qm 



V£ 






^UAia^ ij^Ai^ fi^fJi) 







Jl>~I t_<.:><JJ (_ylrLjl (_JL£j iS3^ C ".'^~' < ^ 1 M rif tiJU jj A JlJt" r rljlj i fi^Lil < ^1 Or If (_yic J-U Oj I (JJ^ U jl Z (_^JJV 



aJI (_)ia_tlJI 



I 



^^isvJI *^aJI 







Vo 






^UAia^ ij^Ai^ fi^fJi) 







jtlaLSil (jyj^v (j^'^-^ aI jJelLijiL 4_t^L>JI ^tlsLSJLl (Jlili iVjjlII (jLjjiail ;_^j^l jJI (_yl:>iJI ^jJLcc *-'j^i (<UJ 
^_a i (Ji-jtdl j'^"' i—iiju^j j-ulju ' '^ ^ ' (J'^-JLLuuI (J'^-LliIIjJl! 4_li.u-(jIj 4-<-i^ 9-0 ' '-^ ■ ' -^ ^'~— ■ ■^ ' (^^JLc. (j'^^^ Jjv^j 



(j^\ AiLa 



i/>JI o^^i 



(^^liuJI ij^S!i\ 




YV j£=-i 



S j4_<-ujJl >«-a (_ylj>iJl (JIiLjJLcc (_3-1Lc 4jiLo2l ^^« ' JJlC tjj^ 



VI 






^UAia^ ij^Ai^ fi^fJi) 







4_u-irar>> fi^ljijjiJ d^*"'^"?* (ly Jlj-uJJ (_j_ljjA»- I ^H f If jl (_^L>JI (J^jJu (_yl:>JI (J-lS (-.i-ulj^l ^LcJ (^ 
/-.I \l ^->-Vl CjjJiJv «_Ll, ^JjjLClU (^LlI^I ^-ILlIo I^ <__ljjj^( aL>J iiiiLo x_Sj jf i_*.>o ("I 





YA J£=^ 



^JJ=lJJ t Wi^ (j-LSVjJI OjJil jl JlJ J<U t—Jjimi (j^J-SlJI (_ylaJ»IlJ (j-LSVjJI ^^ y'^ /<U (J.«-*-II 5jLLa£ (JL>-^1 (<UJ 




r^^}^r.. 



VV 






^UAia^ ij^Ai^ fi^fJi) 







'kL9'^\J^J\^^\'iljSl»(& 



ji.ip^:iu JjU 



UkJl ii*.>ll 



15^*J' <^J 




la . ..1 1 4j^l11 

/_j->tjl 4_ iL q_<j j^j.i.u.ll ' '-^^i'-"--^"'! (a^lj>4 jL^' ^ /J| '"1^3-^ J "^ ' Lxisjl 4jjaL3A -M '_'^~' '"" ^~'l -:■■■' r'Lt.^ L?"^ 







^^^^Ui (_) i i i5 ^ rt JoiuJu _k. dJla\ 



r\ |j£=-i, 






VA 






^UAia^ ij^Ai^ fi^fJi) 







. ( ^ (Jj=ljIu) aji^-SUJI '"'I jI '^^ J 3j_<ji jJI aL>J ^ (_ylj>JI (JIiLJLcc aJlJcTli-uj I o^—' i ( ^ i(_j:=LjIu) 



Jim 




% 



L3vi,>J 




^ " <^ It 



A/y6/A/£^P\y 








n 



^3" 



t^^' €ir fr^ 



e^" ^"^ ^^^ 



34 J^ A 



VH 







Cj^J ^ i-^l p_^jJI (J^jjljJ 4JLxlJLxxl1<3 J 4_<Uili/3 4_SjijJ:aj 4jjIl^J_<3 jljJll '~il A , ^ I j a (_yic ;_g^jIL>0 (Jjl Jl;>J| 
(_jji»oj (J-«-«-!l 4_<jiIjJlj ell L J LaaJ I (_iJJj.J (ftib I J-^uij ^jLijJI j ^ "■" Vlj (_yi.>JI 4_Jl«.c (_)j^ (J-*aJ' Jjtlia (jL&^ 

. 4_j£ 4 0^1,1 ^Jui J^JiJ (Jj^^ JLuiL L4L3L1JJV jjt^l oiyi 4- 

SJijj>o J (_j.<jiLj^ CaSj I§_ j.^*Jj J (Jjj-flJI (_yic. (J-a-*-!l fjjjj j<uJ t±.>j.>«j (JjUlII (J-»>JJJ (Jj-2 ^j-a (J-a-*-!l (JjJljv Juu 






^UAia^ ij^Ai^ fi^fJi) 






a^MI 



<laddUtb«Ia^IaifcjSjjJb6tl(jL»L4l 



ilrtJM 




I / I ^ 



'_.^1 



4-rrt 



eO^I <Sj^jr* 



/ / 


1 


- — /_ — - 





A'l h 



C-^ 










-^ 






« ^ * 





>^--/^ 



| L ii ff > i i i i^ 




4-/h 



clJLU 




A = !l^.h=m'h 



h\ 






^udM j JjitttiJ J ^.jlUi 






ajj^Ij . Uj u -^ J fijijjtjsJLl <JiiL>-l I fiU 



ft >■ ~ . 



Ijl 







4 












>^ 


_ n ' D^ n- d^ 
A A 




/5 


= ^ - (d2 _ tf2j 




A = n- d^' b 


dm 

b 


= 


+ (/ 
2 

D - tf 






V-.;-^^-^»<-iilt 








(i 


^n.fl 


/4 


£= 










4 


-360° 








/b ^ 




A 


— 


2 



^.^^-^yt^LUl 




AY 




^udM j JjitttiJ J ^.jlUi 






:(_P^I (J^lAJI I^ 4_Ll.lII 7TLJiLu^\ AJtl^ Aj>.Lu±ja (_Lvf 



^Jftll 



80mm 20mm ^^^ 9 
A = = 800mm 



A2 = 80 mm®90 mm = 7200 mm^ 



A3 = ^3°""">^®"=706,86mm- 



A = Ai + A2 - A3 = 7293 mm' 



A= 72,93 cm' 




A = Ai + A2 = 2075 mm' 



A = 20, 75 cm' 



Ai = 60 mm. 20 mm = 1200 mm^ 



A = ( ) 25mm = 875mm 



Ar 







^uiiaj ij^Aij f>^fji\ 






^j-& Lfti ^tjjLt-isJl ^j^ d = 300 mm ajl^Lk tcL-n. j.^^^ cth'^ *.LIic. J -^^ ^Ijj 

y 

S jQ-i-aJL cdJjJ 4-4j^UI yz-Ji^ju^\ 4_>.L_cu3 




TJ*JI 



A = 



A = 



d 07r ^ a 
-(8) 



4 360 

300mm' (x);r ^ 270 



360 



= 53014mm^ 




di = (_yj>.jLJKJI ^j_Lalj A = 14,92 cm Wj Ati ^ /^ .^<j .\\ ,U7,^2-^\ ...^ i\.^ 

':,<^^L,d2^ljJI jir^l l^ U i100m 



A®4 



;r 



4 



72" 



<i2 = VSlcm^ =9cm 



14.922 4 



;;r 



81cm' 



A£ 







^uiiaj ij^Aij f>^fji\ 













■#j 



TOO 



J2Q. 



ft- 



25C 







i. 



25 






5ipl 



ja. 



100 



n^ 





90 



^>** 



Ao 






^UdM j ij^Aij f>^fJi\ 






i4M dl^lj JdUL<^ :^^l i\^'^\ ub-L^ uL^ 




(JjuIuJI )«_Li^ 4jvLtxi-<s <_jLijijv t-jjlLaJLl 

(abode) J^^JJL 4jrt^^l 

.4jLJLklJll ^t_ill!l 4_4JJlC -^ '-^1 ,^^11 4jvLl.a^ <— 1 Ll.r:LV J 



Ag JjU-i,„l,l <^Lca^ = 100.60 = 6000 mm^ 



60035 30(8)30 ,,^^ 2 
A - ..„- - , _„- , - A^ = A. = + = 1500mm 



Jft^l 



A — (JjuiJI 4jlLiS <jvLi.rj.a — Ag — Av 



= 6000 -1500 = 1500 mm^ 



^^ 






^UAia^ ij^Ai^ fi^fJi) 









% 






'7~^ 



^^yf,'y.-V">/l— 25— llZtljii.^ 




aJu.9lL< AiJu ( ^ ) J^vJi 




,^^1 Juj AJUaill ^bJuJl J^-^ 




2,75 SJ^ ^Ji** *Uat {\ ' ) JS^ 




70 J 

yyw t^jlt (43^-:) jJi (V) JSLi 



J.^j AjujLi? (T) J^-i 





4.75 45-1. ^Juw *-y 0\) J5Li 



plS^l ^j^/ iJ? (A) JSa 



.U.^ ^M (1) JSLi 



AV 






^UAia^ ij^Ai^ fi^fJi) 






Kxd' 



^4aIU ^Lu^^ ^l^^l l^Liib« uLu^ 



lUl^VK^ 




35 j-^A 
Al ^L»JI ^LJll + (A1+A2)tjryjuiU]l <jvL^ = AT 4_.l^ll ^LJll 



ijuJL>J( ^1 Iff 1,1 



AL = TTxdxh 



2^ 



iajji^ i^ 



^L^l ^L^a3. ^^ikil (h=100mm) L^UjjIj (d=50mm ) Ujl^ ^ijU,,,! 



: Jft^l 



AL = ;rx J x/z^ 3.14x50x100 = 15700mm' 

A = 0.785 X 50' X 2 = 3925mm' 

Ay- = A^ + A = 15700+ 3925 = 19625mm' = 196.25cm' 



AA 






^UAia^ ij^Ai^ fi^fJi) 








iS«\S^\hs^\{y 



J\rp J\j H~ /l 






4jv 



L^l 



TTxdxl 



= ^UJI <^L^I = AL 
4. l^t l ^mi = AT 



(d=65mm )duj^\ljl^^ (L=160mm) ^U]l ^UjjVI ^J\ni[^=, 4jLiLj J^L^ eJL^ cUjjita 

'l lLjjJcII Tcia^f -^'j-^')^ AT 4_JL=iJI 4^LxlI.I (_lL.aJV . .jiUtlj 



Jftll 



A = 0.785 X J' 

TTxdxL 
AL = 

2 

Ar = A + AL 



^^ 3.14x65 ,33i6_625mm^ 



,, 3.14x65x160 ,,,,„ 2 
A/ = = 16328mm^ 



AT = 3316.6 + 16328 = 19644.6mm' 



AH 






^UAia^ ij^Ai^ fi^fJi) 




AT (^ + ^) 



A = (D'+J')x0.785 
Aj = AL + A 




TV j£=-i 






jdiaLlJI^j^KT 




JLw 



d = 15mm D = 35mm 



1 r nil <— lLl.r:L>. C—ljlLaJLl 

L = 80mm 



A, = -^^^x ;r X L ^ -^^^^^x ;r X 80 = 6283mm' 

2 2 

A = (D' + J') X 0.785 -^ (35' + 15') x 0.785 = 1 138.25mm' 
AT = AL+A^ 6283 + 1 138.25 = 7421.25mm' = 74.2cm' 



Jftll 
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A = S 



s = 



AL = 2xsxL 



At=A + AL 



A 

s 



38 j£=^ 



j»^l (^ 




aJlcL^JI 4jvLuua 



QU^ 



SjjJLsJI AjvLxJli 



*Ul=JI 4jv 



: (_yL Ls I.". <ilr lil J-<jL=i (jy^Ljj Aj-A -i'j-^V 4_Jl=iJI 4jvLxlII J^jf 

L = 60 , S = 30 



Jftll 



AL = 2x^xL^ 2x30x60 = 3600mm' 

A = ^' ^30x30 = 900mm' 

Ar = AL + A ^ 3600 + 900 = 4500mm' 



'^\ 






^uiiaj ij^Aij f>^fji\ 






Jj)Uai 



d= 40 mm 
h= 100 mm 

L= 180 mm 
d=70mm 

L= 60 mm 
d=10mm 
D= 30 mm 



cm xjl^^j CT^iiiJL^ U^^W ^1 <:ijU,,iVi ^l^,„V <J[^ji ^jvUJli jlj^-ji (^ 



: ^Li]L^= 43l:Lu i^jji cUjjjai ji^^V 'aA^w '^IuJ.\ j^y\ (y 

r 

: (_yL L<5 Ci-q-lc lit (_><iilLl!l LLjjJtAi! 4_Jl^iJ( 5j>-LxlJII jlvjICV 



L= 75 mm 
S=40mm 



: (_yJLl!L=5 «IjLjLu oJL^ lil (_5-cLjj (J-al-=5 (»>& j=_La^V 4_Jl:=iJI 4^L..u.U jljvjKI 



HY 







^udM j JjitttiJ J ^.jlUi 






j»J>)l 



jlj|jdJlj»> 





L 









^ ^^ 


M = 


F . L 


4 



M ubi-^' (V*:* : cr^J-^ ubi-^ ^-^,>^ 
: ( x^lj^l ) tiJJi ^Jilaf (j-aj 



L flj^l fb-^ J>^ -^ 

(M) (jbj^' f^J-*^ '-^b-^ (Jj^ ^ fij^l <_Jj_ti3 (Jj-aLv ^_^a-l.rjjij 



M= F . L 



(N . CM) ( ^ ) 1^^ y\ (N . M) jiLa 3 jcv^j (_hLSjj ubi-J^' f j^ " M 

(N) (3-^3^-1 i JJ*'^ (JjjLSjj fijjjJll fij^l = F 

.(jljjjJI 4_Li2jj fijill j_ijG dai- (j-Lj ;_^Jij.aJtJI JljljJI J-&J ) fij^l pb-^ (J_9^ ~ *- 

(cm) <-uj y\ (m) jILa 3 Jlv^ (JjjL2jj 



^r 






^UAia^ ij^Ai^ fi^fJi) 






i:{iAij:uiui^a^i^i 



M 



(E5 



V M. 



,f 



(j-LcljJJI CjI J ^jtaljJJ (jLc._^ ^^J:^ 



tj-> rt'"'^ (y\.c\js^ kxh\j . 



(j'^j^LoiLa (j\£.]jj^ '-*^'J - S-i 



: (j^j^ij LaJilc (jlj3l 4jLv I§_ ^jlsIjJI Tt-i-uaj (j'ir.J-iJ' ^i^a i§^j 



jLxlaII ^Ljfot I§_ j'jjjJ' (ij-c. - (>-*^l ''W^i '^ u'jJ^' (O-^ 



M1 2^1 ^j^ = M2 2^1 ^yc 



F1 . L1 = F2 . L2 



: (jL^ j^,':,!! :^ u^= jij3i <ju. :^ o:l^=j ^a^IjJi ^ 

M Left = M Right 
F1 . L1 + F2 . L2 = F3 . L3 + F4 . L4 + F5 . L5 



Hi 






^UAia^ ij^Ai^ fi^fJi) 







:JLm 

f«_<jijJLj x-iisjJll r-LuaJI i_y^2X r2 fij^l 4_4J^ <-_il I fi-v J I J t u 1 1 



Jftll 



F1 . L1 = F2 . L2 
75 . 160 = F2 X 25 



F2 = '-l^^ = 4mN 
25 



30O 



Fi?W 



H 

- WSO -i (- 




F=?N 



(v 




1 



o 



KSCH 



( i (0) j5:^ ♦ 



F:?W 




jj)UJ 



(i) JSU: 



-160 t- 



ass 



-330 -1 



(^ij») ha 



(-«- 



-i?5h fSO A 




\ (v 



F,=30N 







mj^ 



j^Lcl ^-LTe-uJjjlJI AjjjijJI I§_ F 4_t^a^l_L!l ^^2i\ 4_<ij£ i_i-ca:vl .) 



HO 






^uiiaj ij^Aij f>^fji\ 







^l^X^ 



: (_yjLj La <— 1 Li.rj_->tj ^ '-^ «" 

^ = -xl80° 
/ 




: (_yjLj La <— iLi.rj_->tj ^ '-^ «" ^Jjlj (J'^~' "■" 

y 




HI 






^uiiaj ij^Aij f>^fji\ 







J ( j^jJI cli^ ^ '-^ *j zj f^ J ^" • ■■ ^ (J-^j-iIuj 3 JlcLSJI (J.C (*jtJ' (J-^L) P'-^j' ^ '-^ *„' fi-iLc ) f^j-^ ctHW^' 




r\ij£=-i 







i. j£=^ 



HV 






^uiiaj ij^Aij f>^fji\ 








_£JL. 





•a 




, ^f r 





<. 


-y^ 




"\ 












. 5" . 


^D 


, 2" . 


^D 


. 5" , 



( d=70mm , 1=1 00mm ) ^^ ^jsUjI cUj^Jta 

( d=85mm , d1 =55mm , l=90mm ) ^^ ^^UjI (_>^L^ cUj^Jta 

( a=50mm , h=80mm ) ^L U^j ^jsUjI ^t^Lij ^^j^ 



HA 






^UAia^ ij^Ai^ fi^fJi) 










-^K'O^ A^ 



JaA..JaS\ SJ 








HH 






^UAia^ ij^Ai^ fi^fJi) 







o o 

( ,.aj<„3 -L'^) ..Li-wU 





43 j£=^ 






^UAia^ ij^Ai^ fi^fJi) 







. (_)ia_LSJLl (^j^ i^_yi JljJI 2^ CxJp^l 

— 1^ h [- /f 




^60W 



60 A/ 



44 J-^ ,=;, 



^_^i X£ Juiil^l jyli 














I 'J(~5 i~* ■'Jj' 



,J'.^ 






to |j£=ui 



^ . ^ 






^UAia^ ij^Ai^ fi^fJi) 







rffli 




46 Ji 



9 iju ^t ^ >^ Ly^ ^"^ j -LaTija 4 LaLajl (Jill oLtJI « La^ aJl%Ij uij : < n"'- ' " M « l-»^l| i"il .^^ « ^C 




^^4^1 «ka]l ^fAia 




w^jij 7fj;5 JSAa 



^ 



iv js=^ 



. evjJLu^l ^^ ^11 (JliLJL4JtJ aJljcTli-uj : ^ ■^^^" , „H i~il .-^Sl| ^Q 



^ . r 






^UAia^ ij^Ai^ fi^fJi) 






"'I"', lA ,,.tl ,A At 



U> 



Lj—sUll ^j & ^j ~ : '^ ;t=ijJjj Jojij J ^ 



4* 







^j-^-i.-^^' '^-^^ c^y*^* w'-^ 

o -^ ^^ — 



lA J^.i, 



6mm (jyJ^ 3j_L±=xJI (JliLsLc-oJI (Jlili y-\ji^\ j)-^"^^ jkjLJelLtxiJj : ^jtaljJI (JliLua^ (L) 







(^Iji ji) <U3lj ^^ 



i\ J^wi 



^ .r 






^UAia^ ij^Ai^ fi^fJi) 






^jj =xjj 4 flj^jjl (JliL^jLs lxlII (Jill J 4 IbjlaJI tiajlj iIuJI ;« Lail aJlJcj lxlj : ' -^11 tJlili tjlil u^2X\ \\J 

o 



A^KjH 



o>Jl ^^1 -^ 




0. J£=^ 







i^i '^Aii 



j\jZA ^jAA^ 



0^ J£=^ 



S . £ 






^UAia^ ij^Ai^ fi^fJi) 







(jjjljl^lj Ajpl jJI JL=Lji'^l j)--'^^ Ajiir" rri'j : Ajpl jJI cl)Lua2il (Cj 



1 



^^'b 




or j^.i, 



fi^Ljv L^jV tiiljij diljLaiJI «il JiJjl Lul^ c^ 



AjjLsJI i^J^jij LhJj>. ^ < -^ J -^^11 ^IjJLI (Jjij>ij V (j\ <-:-<^>>J 
(_)^ii2JI <Jlilj^I (_yiirt2 4_LiLi=i ^jjla 

(JLlVjJuiJLIj (_yii2jl <Jlllj^I Ct-uTlJ 5_LrLl^J 5ij_«j3 



^ .0 







^UAia^ ij^Ai^ fi^fJi) 






^j^L^j 



jddJlJL^Il^jLdA 



-^ 



^^ 



: ^-JJ^i (-j1 r r|-»JI )>_Ll^a tiiJi ^J-C /J-jJjJ N fiJUV^ X 



F all = A . 




.: ^1 \^ 21 . . ..^^ t f^ J '^ ' '^"' Ji-i^ 



F max = A .Tall 



fijiUi ^•■■^^t ( «b 7-j.4-cdii ^L^jvVi) all 



\ .n 






^UAia^ ij^Ai^ fi^fJi) 







^^wvw. 



^ij. 



^ 



"5 



vvvvvvi 



: (JLiiil (j-u-i-u (_yic iVjjiiJ 4_i]LlII 4_JL4-«JI (<U^I a Jiir" I fi'^j 

0.8 . a B = tB jM.^tl ^L^V 

0,8 . a all = T all cb^j.:,,,!,! ^L^jv^U 




4j ^jo,,i1,i (_>^iiJl jL^jvi jU= liLi b = 1 5 mm 
F = 2000 N 3jj jja L^ ^ai=jjLill ij2i\/C all =15 N/mm2 

( (3j 1.^11,1 *-j-^l (J>^ ) Y t_x Mi-wLa 



(UJ*JI 



A r 15 



A _ 133.3 
& ~ 15 



■^ Y= 



/ 



8.8mm 



^ .V 






^UAia^ ij^Ai^ fi^fJi) 







(2)JLi« 
Tall = 20 N/mm2 ^j^^^u^l (_>^i2]l jL^jvl (jL= ijU 



^1 



(2)J*JI 



A= 71 



Y ^'-»^' I (_)13jJlLI •*■ '-^ ■ 



A= 3.14 X 8 X 18 = 452 mm 

F = A . T = 452 X 20 = 9040 N 
= 9.04 



2 -5 




(T)JLi« 



a B = 240 N/mm 



j-^ 



^U^! 



(jJulaU <b ?-j; q mil jijiiJI -il^^l (jl.=ij F — 28 KN ^^jt ^JL^ajJI (_yic. fijjjJll ^^^^i 3j^j 

aall = 55 N/mm 

(T)J*JI 

if 

T all = 0.8 all = 0.8 X 55 = 44 N/mm2 



2801000 ... , 
5 1 8mm 



A = P—II- ^ 318 = 0.785 ® D' 



D 



318 
0.785 



20mm 



\ .A 






^UAia^ ij^Ai^ fi^fJi) 







(t)JL^ 
L^lajaJD ji 6-=^ cP-^' F 2j2JI Jl>~jI T all = 60 N/ mm2 jjk ^JLa^ «b ?-j.q-..i.LU ^^^ti jiL^I 

1=1 jL 1 olr 4_l(^jJI 
(t)J*^l 



A= 1 . d^. 71 

= i X 0.785 X d^ 

= 4x0.785x16x16 
A = 804 mm2 

F = A .T all 
= 804 . 60 = 48240 N 
= 48.24 KN 




\ .H 






^UAia^ ij^Ai^ fi^fJi) 







-.(A 5 



^.r 



\ 


1 


' 


^^^^V.^^^^^^^^^' 






M ^=^-^ K 


J 


L 







S = 4 mm 4^0,,, ST 37 ^L^ ^y : jjulII 
d = 1 mm cilu,,itl jia^ij 

(O)JjbJI 
St 37 ( :^^^j ,„^t l ^L^l ) <I^>U 
Fmax ,_>.a2Jl i^ . ] 



F max = A . T B 

F max = d . 71 . s . T B 

T B = 0.8 B = 0.8 X 370 = 296 N/mm' 
Fmax = 10x 3.14 x 4 x 296 = 37177.6 
= 37178 N 



crc 



37178 



37178 



0.785 0100 



4736mm" 



CJajLjiiaJI Jl-4^1 ( (_J 



s \ 







^uiiaj ij^Aij f>^fji\ 






jaaJI jL^I V^^^ i^ Ji>^ 




(A)^ 



jJU ^IS* I^U . d = 21 mm^^ C^Vi A^jf 

jL_nJI Jl u>> D - ]600nlin J i--Jk\ 

j r (j^l jl — (itl 1, »li p„ - 9 bii 






(^) Ji^ 




ijj ^j>^ f\.\ii^ Xe- SI 37 JV^I ^ 



uJai ?i i^Uu ijn**' i-..u..>-i -^^ 

.1. Ad> jj^ JJJI jVjill ^^ 



OMJSiA 



;rjli U-jjll ;L>^i ^UL ojt^ ijl -^T 

J Lil j14»-1j r^| = 80N/nim' 

-li . rji-BONftnin' 

j IT, JLUll ^l^i ( I 
. d jlrJLI jLi (l^ 




(\T) JSL^ 










(UjJSU 



-ill iL_i-! jlJ lili Si 42 i-i^l ^ 
. d >-..,. a ill Jii ( I 
(>LJJ i^liil) h ^i;i J^Uyl (^ 



S^ pj. ^J ji J£^l C;^ii ^lij. -\l 
^jt ^-tfjLji* ^^i^ Ij F - 1 50 N ifJit 

jt *. J^J— II t/»itl ■>'-*«-!j j-ij^J' 

: Ljln*- L^^Uall r^j - 2] N/mni' 
^^,.£-11 ^1 jUjiII JI4.I ( i 

h aI^^^I Mi;jlj vJ^Ul vW '>^ !v 



: ;jui .i>vi j V ^^..11 ^1 oi:.L(-i ^u* ^^1 -^ 


,W- 


(iU) ^1 


r'-^ji 


.>J-I 


St 60 
130 


si;oK 
11: 


St 34 
85 





jl Ji>>j) ,_^ -iW! ^4^ ffi 4Lf^ i>j')UI Akill A9-1 > c_L>- -T 

j ^jjkll ^,Ji^| i_^ ul_» ._>,iUllj . A ■: 400 mm' l^:.;* 

- ! v"^) o-^ai 

^ (A3»Ij [jHllS nJLdW ill'j] AJJJ jJLfJ ( I 

■ (^^ rj*^^ ^j' olS) ^^j AJu^j (-ik- 



^o_c^' 



gi 



(rj jsLi 



: Di - 340 N^mm' : ^^1 OLLaII 

F = 28 000 N f 1— ij; i'Vy : ;jJl«ll 

-'' jL-^-VIj d = 4 OULl^l jJit 

?jij - SO N/mm^ At f*^'^\ 



-ty^ 



m-''^-'''^'!^ ' Fdl *; ^j-^1 J-J.I w-L.* ^jlUl -i 

^ TT \ LfU J^ Jai C^lmLlji Cj^ = a * 4»-jJ^ 

-^ *i / r ^ ^ F ^ fciwil ^_rtfu)i jl^lj d " 15 mm 

' 11,11 •50 N/mm' 



(t) JSLi 




j_Lj . 25 mm l+j J^ jl" lj'^J^! ^'jjii 
j itjidl i,li,,-»,ll ijill 4u> 



(B) JSLi 






^jJUl , liOkN j(y.LJI _/l_^ 
. ^1 — LI Jt jTJll r (jrtill jl4»-! 







>L«^ ^L-b* 4k«Nl_^ ly-^** ry *J *iJ3 

1*- ' (— J^ •*- ^ 1,^ 17 mm 14^ Jf jkt 

. F - 64 kN a;: iji J'j^ 

'r,i|-60N/m[r' *j ^ja— 11 i/oill jL|>-I A>i 
j'^j-ill jj* t>; ^.^> ^^r* J,*^ JomJo i-^.^ A J -V 

. d = 1 3 mm Lf^ ^ j-Lf ^1—^^ ^U^ 

ijj F Lf^ ^j < .4>^ l I .UvhaII iy A*^ i^.> ..* -l 

,_/iiII -iLf-lj . St 34 ^ f'—jJ' 0-*^ u^ 

■ Tpii -6SN/mnl' J* 4^ ?*j— il 



(V) Ji^ 



^ ^ ^ 
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o 



-aa — 




"1 




XJfx 
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' 












^ 






^w ■ — ■■■ ^ 


' 



or j ^A 




54 j^ ,■;, 



^ ^ r 






^UAia^ ij^Ai^ fi^fJi) 






t- 



. 5mm ijjl-iaj (_yii2JI . UjU-^( Aj ^-. : ,",) i^^ J r-LuaJI ?"jJJ J-aLiLl!l jLlLvI (Y 

- ■- - - — -^ — - ' - ■ — - /f40 - --*^( 

J: 




00 J£=^ 





56 jfi=vi, 



^ ^r 






^UAia^ ij^Ai^ fi^fJi) 






> 



1Z« 



/oo 







W iO -4 



I 



L 



^1:^1 J^=^J:iJI :^ Lc^ ^jUI ^>^ (Y 
A' 4^jlj-i <— iLuTl!! J f I (V 



1^1 



i! 




4 *jlj- ♦pi J 



« 



XXX 




-G 



O 



y 



uo 



ov J£=ui 







58 j^A 



^ ^ £ 







H40 W50 D50- : <JLiJI ^UjVL ^Lw "oIjJ ^U ^^^^ 3 o^j JL^mii t_j^li=Jll 

•♦ *** 

~ : AjJqJI (—iljvLi.rj.lLj f.\jj>.] i^l •> jA ,^tl ^jj (_ya.2j ( ) 
. i^\fl,,A\ J iJ^\a}\ j^LLaii! ♦ ^ ♦ j^"«U^ 
. 4_ijjL>JI 4_Lki.SU 1 ♦ ^ ♦ » U^ «^jf 

63mm=r,uxY' = j^ ^[Lj^ d^u^ 
25mm jLlI^ i^_^l ^LLii! (^^jJa 

20mm ji^ ia^yi (><5 JaaJ e^^l ^LLaiJI ^jJj (y 

{4j1.£ (Jj=j_iIuj -^ -»•" All (_yic ila jij_iiiJ I («-aJb (V 

2.5mm Jj^-^^ ^.i^i J-*-*-! l^,^^' <_>^j-^' crAf (^ 

0.5j La.2 ?.L_<3 3jj ujLa ilaJj ilu I ^J^ {«_»Jb j ^^iJj '-^ ''■ se-*^ J cjl! ^jlj iJI <_jL_L>.I J^^vI (_i 2~u ("I 



^ ^0 
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^^iAlluLlUA 








I 1 J I U t I J U ^ 1 1 (_i.i.rjjv. 4_0~JjJI (jljl!^ ^J-i (^ 



nn 
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s w 







^UAia^ ij^Ai^ fi^fJi) 






Lfcjji- ( j^^^ 4_jjL«jtJ I (J-<i-: 



(r 




<->— 







\ \h 
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:^Ll]|Ji 







^MjI (Ml, If 





(Y 
(V 
(1 
(0 



n^ 
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Ajij^ <-£.U-i-u a 7c_Liit-a 7-aj (j^ *J'-'^ Lc-Aj /—iLlIi a (Jj^' *-j-?^' tJ'V^ (*-'^J 




^ f^j ^j^' -^'j-^! uy^ f^J ('^ 




U 
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^ f^j ^j^' ^'>2t (r 




(_)iaj.flJLl (^J'A-u («-'-") 



(1 




in 



M\ 




AjJijJI uJI A__JJ^I A_^3lUII 



■«^'iffln lliiijiTllq .t^'inl l pilnlll iinlnll niiiiiiq nl^ 



5i4«iJ4S^i?i4iii 



J j*^ '"i" i^ 





^ '■ j I I L-iJJJlIIJI^ (_tJ-^' fft-iljLLlJ 4_aL*Jl ' J 1 ^^ iJijjiito ^3JjjJl (Sr*^ 







^udM J JjituiJ J ^^juti 






a^Lx^ldJb-VI 



Jj^^ .'r.-.tt !2jb-jil(«Ml 



J^.^-, ,~,-,tl ,~.LI^^j ;j^^t ^1^ ' '\;*"'^* ■ 3jlJL*JI 



■;^I«1I J_.^^,':,-,tl ,-,LI^^ J? Jj^^-"" ^j^r' ^'^ ^.IIUII ■ ^j«"j ji • lilJL^'VI 



/A- 4,,„m3jIjl^I jLSjI JI ^LLJI J^^ j|{ u^UiyVI;^^Ittb« 



^ : SjlOAll^^lAUjOlUs^^aitJ^yi 
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